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ICI  developed  plant  operational  control  system 
explained  (152)  86 

Axial  flow  convertors 

See:  AMMONIA,  convertors 

Barge-mounted 

Method  of  transporting  fertilizer  plants  to  site  (150)  35 


BASF  MDEA-CO;  removal  process 

See:  CARBON  DIOXIDE,  removal  of,  processes 

Benfield  LoHeat  process 

See:  CARBON  DIOXIDE,  removal  of,  processes 

Book  Reviews 

Effect  of  the  ground-water  regime  and  nitrogen 
(149)  22 

Efficient  use  of  fertilizers  in  agriculture  (147)  27 
Fertilizer  on  the  yield  and  quality  of  apples  (149)  22 
Gaseous  loss  of  nitrogen  from  plant-soil  systems 
(149)  22 

Genetic  aspects  of  plant  nutrition  (147)  27 

Braun  Purifier  process 

See;  AMMONIA,  processes 

Bypass 

Prevention  of  gas  —  in  ammonia  synthesis  convertors 
(147)  S23 

Capacity 

See:  individual  products,  capacity 

Capital  costs 

See:  individual  products,  costs 

Caprolactam 

Expansion:  Spain  at  Castellon  de  la  Fiona  (149)  1 1 

Carbamate 

See:  AMMONIUM  CARBAMATE 

Carbon  dioxide 

Removal  of: 

By  chemical  absorption  (147)  SI 2 
By  physical  absorption  (147)  SI 4 
Flow  diagram:  BASF's  two-stage  activated  MDEA 
COj-removal  system  (147)  SI 2 
Flow  diagram:  Benfield  LoHeat  process  utilizing 
steam  ejectors  (147)  SI 4 
Flow  diagram:  Benfield  LoHeat  process  utilizing  a 
mechanical  compressor  (147)  SI 5 
Flow  diagram:  Selexol  process  by  physical  absorption 
(147)  S15 
Processes: 

Amine  Guard  II  (147)  S12 
Benfield  LoHeat  Process  (147)  SI 4 
Norton  Chemicals'  Selexol  process  (147)  SI 4 
Pressure  swing  absorption  unit  in  KTI's  PARC! 

ammonia  process  (147)  SI 8 
Union  Carbide  Amine  Guard/TEA  unit  used  to 
produce  COj  for  urea  manufacture  (147)  SI 8 
Union  Carbide  UCAR  Amine  Guard  (147)  SI 2 

Carbon  monoxide 

Production;  concentration  in  effluent  from  main 
LTS-catalyst  bed  with  time  (147)  S10 
Removal  of; 

Flow  diagram:  basic  outline  of  the  Selectoxo  process 
(147)  S10 

Processes:  Selectoxo  for  reducing  carbon  monoxide 
in  LTS  effluent  in  ammonia  plants  (147)S10 

Cascade  Mini-Ringsx 

See:  TOWER  INTERNALS 

Catalysts 

Ammonia  synthesis: 

Arrangement  of  catalyst  in  baskets  in  process  schemes 
examined  (147)  S24 
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Beds  in  radial-flow  convertors  lead  to  more  complex 
design  than  in  axial  flow  convertors  (147)  S23 
Developments  in  (147)  S22 

Figure  of  cross-section  of  catalyst  bed  showing  gas 
flow  pattern  (147)  S24 
Norsk  Hydro  AS-4  and  AS-4F  characteristics 
highlighted  (147)  S24 

Methanation:  alternatives  to  traditional  catalysts  given 
(147)  S19 

Shift,  low  temperature:  methods  of  extending  life  of 
(147)  S10 

Shift,  high  temperature:  Haldor  Tops0e's  operating 
conditions  HTZ-3/LK-81 1  (147)  S5 
Haldor  Tops^e  s  LK-821.  operating  conditions 
(147)  S5 

Haldor  Topscje  s  LSK/LK-801,  operating  conditions 
(147)  S5 

Haldor  Tops0e's  SK-12,  operating  conditions 
(147)  S5 

Reforming  (147)  S4 

Life  of  in  Braun  Purifier  ammonia  process  plants 
(151)  34 

Chlorine 

Properties:  as  poison  to  shift  catalysts  (147)  S10 

Clinnate 

Effect  of  on  industrial  plants  with  particular  reference  to 
granulation  of  urea  (152)  97 

COj-stripping  process 

See:  UREA,  processes 

Coal  gasification 

China  project  (152)  15 

CoAudination  System 

Schematic  outline  of  (152)  87 
Use  of  at  ICI's  Redwick  Works,  Severnside  (152)  88 
Concept  linking  ICI  Agricultural  Division  operations 
(152)  89 

Concept  in  plant  operational  control  system  explained 
(152)  86 

Combustion 

Catalytic:  use  in  controlling  nitrogen  oxide  emissions 
from  nitric  acid  plant  tail  gas  (152)  126 


Computers 

Uses:  in  control  of  plant  operations  (152)  86 

Condensers 

High  pressure  carbamate: 

Improvements  in  Stamicarbon's  urea  process 
(152)  144 

Improvements  in  Stamicarbon's  urea  process 
(152)  69 

Uses:  at  refrigerated  ammonia  storage  terminals 
(150)  32 

Conferences 

Fertilizer  '83  (147)  22-23 

First  Heavy  Lift  Transportation  Conference  to  be  held 

(150)  35 

Fourth  UNIDO  Consultation  on  Fertilizers,  New  Delhi 
(149)  30 

Construction 

Of  fertilizer  plants  using  heavy  lift  transport  (150)  34 

Convertors 

Adiabatic:  use  in  Braun  Purifier  ammonia  process 

(151)  31 

See  also:  individual  products,  convertors 

Cooling 

Intercooling:  used  in  latest  development  of  Kellogg 
ammonia  horizontal  convertor  (147)  S23 
Ouench:  incorporated  for  many  in  Kellogg  ammonia 
horizontal  convertor  (147)  S23 
Uses:  methods  explained  in  ammonia  convertors 
(147)  S22 

Corrosion 

Problem  overcome  in  urea  industry  by  air  passivating 
system  (152)  67 

Cryogenic  Purifier 

Use  in  Braun  Purifier  ammonia  process  (151)  31 

Debottlenecking 

See:  PLANT,  debottlenecking 

Design 

See:  PLANT,  design 


Company  reports 

BASF  (149)  39 

Cominco  Ltd.  of  Canada  (148)  38 

Cominco  (151)  43 

Chemische  Werke  Huls  (151)  42 

W.R.  Grace  (148)  38 

Norsk  Hydro  (149)  38 

Scottish  Agricultural  Industries  (149)  39 

Sentrachem  (147)  29 

Sherritt  Gordon  Mines  Ltd.  (149)  38 

Compound  fertilizers 

Imports:  Eire  from  Western  Europe  (149)  9 
New  plant:  USSR  at  Novgorod  (148)  13 
Price  trends:  (147)  5,  (148)  8 
Project:  Jordan  Fertilizer  Industry  (149)  13 

Compressors 

Maintenance:  requirements  for  various  types  of 
refrigeration  compressors  at  ammonia  storage 
terminals  (150)  32 

Synthesis  gas:  modifications  to  for  increasing  capacity 
(147)  21 

Uses:  at  refrigerated  ammonia  storage  terminals 
(150)  31 


Diammonium  phosphate 

Consumption:  Iran  (152)  11 
New  plants  and  projects: 

India:  Godavari  Fertilizers  &  Chemicals  Ltd.  at 
Kakinada  (147)  10 

India:  Hindustan  Lever  Ltd.  at  Haldia  (149)  12 
Pakistan:  Pan-lslamic  Chemical  Co.  at  Karachi 
(147)  10 

Senegal:  ICS  at  M'Bao  (149)  12 
Turkey:  Azot  Sanayii  Tas  5 

Dikes 

Use  of  with  refrigerated  ammonia  storage  tanks 
(150)  31 

Dumpy 

See:  INTERMEDIATE  BULK  CONTAINERS 

Economics 

See:  individual  products  and  processes 

Energy 

Conservation  of:  features  enabling  savings  in  Braun 
Purifier  ammonia  plants  (151)  33 
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Consumption  of: 

Actual  figures  for  Braun  Purifier  ammonia  process 
plants  (151)  32 

Effect  of  various  levels  of,  in  ammonia  production 
costs  (147)  S3 
Recovery  of: 

As  heat  from  the  low-temperature  shift  effluent 
(147)  S32 

Heat  transformer  uses  NHj  for  upgrading  low  grade 
to  high  grade  heat  (147)  24 
In  Stamicarbon  urea  plants  (152)  70 

Equipment 

The  many  uses  of  used  equipment  (149)  27 

Feedstocks 

Ammonia:  China  (152)  44 

Fertilizer  disappearance 

United  States,  1982/83  (148)  10 

Fertilizers 

Consumption:  Czechoslovakia  (152)  11 
Exports:  USSR  (151)  24 

Handling:  use  of  ICI  Dumpy  system  explained  (151)  38 
India:  dependence  on  fertilizer  imports  (151)  29 
India:  import  policy  (152)  9 
India:  purchases  (152)  9 
Industry-nitrogen: 

Rationalization  plans  in  Japan's  nitrogen  sector 
(152)  74 

Closures  to  Japanese  plants  (152)  78 
Improvement  of  plant  flexibility  and  economics  in 
Japan  (152)  78 

Nigeria:  first  plant  gets  underway  (150)  22 
Organic:  solid  algae-infused  product  to  be  introduced  in 
US  next  year  (151)  40 
Plant: 

Barge-mounted:  method  of  moving  plant  to  site 

(150)  35 

Construction  of:  using  of  heavy  lift  transport  in 
(150)  34 

Investment,  implementation  and  design  features  in 
developing  countries  for  nitrogenous  (149)  30 
Transportation  of:  using  heavy  lift  in  (150)  34 
Prices: 

Turkey  (151)  9 
Yugoslavia  (1  52)  1 1 
Thailand  (151)  7 
Subsidies:  Greece  (152)  1 1 

Storage:  use  of  ICI  s  DUMPY  system  explained  (151)  38 

Taxes:  Sweden  (151)  9 

Use: 

Reduction  proposed  in  the  Netherlands  to  reduce 
acid  rain  problem  (151)  40 
Use  for  disposal  of  ammonia  vapours  at  refrigerated 
ammonia  storage  (150)  31 

Flexible  Intermediate  Bulk  Container  (FIBC) 

See:  MATERIALS  HANDLING 

Flowmeters 

Micro-flowmeter  available  for  small-scale  calibration 
and  measurement  (149)  36 

Fluidized-bed 

Uses:  in  urea  granulation  (152)  95 

Fuel  gas 

Power  recovery  from  (147)  S32 

Furnaces 

Steam  reforming:  see:  STEAM  REFORMING,  reformer 


Gasifier 

Texaco:  used  in  FW  APO  ammonia  process  (147)  S6 

Granulators 

Schematic  diagram  of  NSM's  fluid-bed  model  for  urea 
(152)  96 

Heating 

Under  tank  for  refrigerated  ammonia  storage  vessels 
(150)  31 

Heat  exchangers 

Used  for  reforming  in  ICI  AMV  process  (147)  S8 

Heavy  lift  transport 

Use  of  with  fertilizer  plants  (150)  34 

High-temperature  shift  catalysts 

See:  CATALYST,  shift  high  temperature 

Low-temperature  shift  catalysts 

See:  CATALYSTS,  shift-low  temperature 

Hollow-fibre  gas  separators 

See:  PRISM*  SEPARATORS 

Horizontal  convertor 

See:  AMMONIA,  convertors 

Hydrogen 

Production:  effect  of  use  of  molecular  sieves  (147)  SI  8 
Recovery  of: 

From  ammonia  plant  purge  gas  (147)  S26 
From  ammonia  plant  purge  gas  (152)  100 
From  ammonia  plant  purge  gas  requires  careful 
consideration  (149)  37 

From  purge  gas  in  Braun  Purifier  ammonia  process 

(151)  31 

Maximized  in  a  pressure  swing  absorption  unit  by 
utilizing  hydrogen  to  repressurize  other  absorbers 
(147)  S18 

Flow  diagram  of  cold  box  used  at  ICI,  Billingham 

(152)  101 

Flow  diagram  of  cryogenic  plant  (152)  102 
Flow  diagram  of  scheme  using  Monsanto's  Prism 
separators  on  ammonia  plant  purge  gas  (147)  30 
Flow  diagram  of  system  using  PRISM*  separators 
(152)  103 

Processes:  Petrocarbon  for  treating  ammonia  plant 
purge  gas  (147)  S26 

Removal  of:  from  ammonia  feed  to  a  Stamicarbon 
urea  plant  (152)  70 

HYSIVx  PSA  system 

See:  PRESSURE  SWING  ABSORPTION 

Implementation 

Analysis  of  procedure  for  nitrogenous  fertilizer  plants  in 
developing  countries  (149)  30 

Inert  gas 

See:  RARE  GASES,  and  individual  products 

Insulation 

In  refrigerated  ammonia  storage  tanks  (150)  29 

Intermediate  Bulk  Container  (IBC) 

See:  MATERIALS  HANDLING 

Investment 

Reduction  in  by  using  used  equipment  (149)  27 
See  also:  individual  products,  costs 


Isocyanates 

Analysis  and  detection:  new  portable  gas  monitor 
introduced  (151)  39 

Safety:  new  guidance  note  on  hazards  and  precautions 
issued  in  UK  (151)  39 

Labour 

Operating:  crew  sizes  at  refrigerated  ammonia  terminals 
(150)  29 

Le  Chatelier's  Principle 

Use  in  urea  technology  (152)  68 

Licensing 

See:  individual  products,  processes 

Maintenance 

Requirements  for  various  types  of  refrigeration 
compressors  at  ammonia  storage  terminals 
(150)  32 

Materials  handling 

Intermediate  Bulk  Containers  (IBCs):  ICI's  DUMPY 
system  explained  (151)  37 

Materials  of  construction 

Development  of  special  metals  for  urea  production 
duties  ( 1 52)  69 

Passivation  of  corrosion  by  air  in  urea  plants  (152)  69 

MDLA 

See:  METHYL  DIETHANOLAMINE 

MDI 

See:  METHYL  DI-ISOCYANATE 

MEA 

See:  MONOETHANOLAMINE 

Membrane  process 

See:  PRISM.  SEPARATORS 

Metal  hydrides 

Uses: 

In  hydrogen  recovery  from  purge  gas  (152)  104 
In  selective  separation  of  hydrogen  from  ammonia 
plant  purge  gas  (147)  S30 

Methanation 

Possible  improvements  in  ammonia  plant  revamping 
(147)  S19 

Methanol 

New  projects:  Bahrain,  Gulf  Petrochemical  Industries 
Co.  at  Sitra  (149)  23 

Methyidiethanolamine  (MDEA) 

Process  using,  BASF  MDEA  CO^  process  (147)  SI 2 
Uses:  in  removing  carbon  dioxide  from  ammonia  plants 
(147)  S12 

Methylene  bisphenyl  di-isocyanate  (MDI) 

Safety:  new  guidance  on  isocyanates  use  in  UK 
industry  (151)  39 

Mixed-flow  reactor 

See:  AMMONIA,  convertors 

Molecular  sieves 

Costs:  economic  limit  on  use  of,  in  ammonia  plants 
(147)  SIB 
Uses: 

For  removal  of  carbon  monoxide,  carbon  dioxide  and 
methane  (147)  SIB 


In  pressure  swing  adsorption  for  synthesis  gas  clean 
up  (147)  SI  5 

See  also:  PRESSURE  SWING  ABSORPTION 

Monoethanolamine  (MEA) 

Processes  using  UCAR  Amine  Guard  (147)  SI 2 
Process  using  Amine  Guard  II  (147)  SI 2 
Use:  in  absorbing  carbon  dioxide  in  ammonia  plant 
(147)  S12 

Natural  gas 

Cost:  influence  of  on  cost  of  ammonia  production 
(147)  S3 

Gaz  de  France:  Sonatrach  contract  (152)  12 
Pipelines: 

Australian  (151)  10 
Siberian  (148)  5 
Prices: 

Europe  (152)  12 
Western  (148)  6 
Production: 

Norway  (148)  7 
Regionally  (148)  5 
Reserves:  regionally  (148)  5 
Supplies: 

To  Europe  (151)  10 
Projected  to  EEC  (148)  6 
World  Surplus  (151)  9 

Nitrates 

Chile:  deposits:  location  and  description,  production, 
uses,  export  figures,  product  disposal  ( 1 48)  1 9 
Levels  of: 

World  Health  Organization's  recommended  highest 
levels  of  in  water  (148)  37 
In  UK  rivers  causing  concern  (148)  37 
Measurement:  continuous  measurement  of  levels  in 
potable  water  by  portable  UV  instrument  (151)  39 

Nitric  acid 

Emissions: 

Current  US  standard  for  nitrogen  oxides  remains 
unchanged  (151)  40 

Control  of,  in  tail  gas  by  catalytic  reduction  of  NOx 
(152)  124 

New  plants  and  projects: 

Hungary  (1  52)  1 4 

Turkey:  Azot  Sanayii  (149)  1 1 

United  Kingdom: 

ICI  at  Billingham  (147)  9,  (149)  1 1  (152)  20 
SAI  at  Leith  (152)  20 

United  States:  Du  Pont  at  Orange,  Texas  (149)  1 1 
Tailgas: 

Concentration  of  ammonia  in  treated  gas  as  function 
of  temperature  (152)  27 

Concentration  of  ammonia  in  treated  gas  as  function 
of  pressure  (152)  127 

Diagram  of  BASF  selective  catalytic  reduction 
treatment  system  on  plant  (152)  126 

Nitrilotriacetic  acid 

New  plants  and  projects: 

Netherlands:  DSM  at  Geleen  (149)  1 1 
Scottish  Agricultural  Industries  at  Edinburgh 
(150)  12 

Nitrogen 

Costs:  of  production  from  nitrogen-from-air  Nitrosep 
generator  system  (148)  31 
History:  30  years  of  the  Japanese  industry  (152)  74 
Measurement:  micro-flowmeter  can  measure  in  the 
range  of  0-5  ml/min  (149)  36 
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Plant:  flow  diagram  of  method  to  adjust  nitrogen 
content  in  synthetic  gas  in  gasification  of  heavy 
feedstocks  (152)  105 
Processes: 

Using  PRISM«  Separators  for  high  purity  product 
(147)  26,  (148)  30 

Recovery  of:  from  ammonia  plant  purge  gas  (152)  100 
Specification:  from  nitrogen-from-air  Nitrosep  generator 
system  (148)  30 
Uses: 

As  working  fluid  in  argon  recovery  processes 

(147)  S31 

Liquid  employed  to  recover  chemical  vapours  in 
skid-mounted  unit  (151)  40 
Rejected  nitrogen  from  cryogenic  separation  used  as 
stripping  agent  in  COj-removal  (147)  SI  5 

Nitrogen  cycle 

Report,  "The  Nitrogen  Cycle  of  the  United  Kingdom" 
outlines  problem  of  nitrate  levels  in  UK  rivers 

(148)  37 

Nitrogen  fertilizers 

Capacity:  South  America  (149)  21 
Consumption: 

Africa  (147)  4 
Asia  (147)  4 
Brazil  (147)  4,  (149)  18 
Canada  (147)  3 
China  (147)  3 
Colombia  (149)  20 
Eastern  Europe  (147)  3 
Egypt  (147)  4 
Japan  (151)  8 
Mexico  (147)  4 
Oceania  (147)  4 
South  Africa  (147)  4 
South  America  (147)  3 
Trinidad  (147)  4 
United  Kingdom  (147)  3 
United  States  (147)  3 
USSR  (152)  10 
Venezuela  (149)  20 
Western  Europe  (147)  3 
Western  Canada  (148)  24 
World  (147)  3,  31 
Exports: 

Brazil  (149)  18 
France  (147)  8,  (148)  9 
Venezuela  (149)  20 
Imports: 

Argentina  (149)  1 9 
Colombia  (149)  20 
Eire  (149)  8 
France  (148)  9,  (147)  8 
India  (147)  7 
Peru  (149)  20 
United  Kingdom  (147)  7 
New  plants  and  projects: 

Mozambique:  Government  (148)  13 
Spain:  Enfersa  at  Sagunto  (147)  9 
Production: 

Argentina  (149)  19 
Brazil  (149)  18 
Central  America  (147)  4 
Chile  (149)  21 
Colombia  (149)  20 
Ecuador  (149)  21 
India  (147)  7 
Peru  (149)  20 
Poland  (152)  11 
Venezuela  (149)  20 
Western  Canada  (148)  24 
World  (147)  31 


Nitrogen  oxides 

Catalytic  reduction  of: 

Variation  in  degree  of  oxidation  influence  on  BASF 
process  (152)  129 

Conversion  efficiency  of  NOx  with  time  (152)  128 
Conversion  of  NOx  different  operating  parameters 
(152)  128 

Conversion  of  NOx  af  varying  inlet  concentrations  in 
BASF  process  (152)  126 
Reactions  occurring  during  selective  (147)  S10 
Flow  diagram  of  BASF  selective  system  on  nitric  acid 
plant  (152)  126 

Processes:  the  BASF  process  explained  (152)  124 
Level  of:  current  US  standard  will  not  change  for  nitric 
acid  plants  (151)  40 
Pollution:  see  POLLUTION,  atmospheric 
Removal  from  waste  gases,  processes: 

Ishikawajima-Harima  Heavy  Industries'  process  used 
on  HDS  unit  at  Tosco  Corp.  refinery  (147)  26 
Regulations:  in  West  Germany  (152)  124 

Nitrosep  System 

Nitrogen  from  air  generating  system  employing  PRISM* 
Separators  (148)  30 

Uses:  on  board  ocean-going  carriers  (148)  31 

Oil 

Effect  of  crises  on  Japanese  nitrogen  fertilizer  industry 
(152)  77 

Price  cut  by  BNOC  (152)  12 
Price  cut  by  Statoil  (152)  12 
Production: 

Nigeria  (152)  1 2 
OPEC  (152)  12 
Saudi  Arabia  (152)  12 

Once-through  process 

See:  UREA,  processes 

On-stream  factor 

See:  individual  products,  on-stream  factor 

Operation 

See:  individual  products,  plant 

Oxidation 

Selective:  see:  CARBON  MONOXIDE,  removal  of 

Oxygen 

Uses:  in  enriching  combustion  air  in  reformer  of  KTI's 
PARC  ammonia  process  (147)  SI 8 

Packaging 

See:  MATERIALS  HANDLING 

PARC  Process 

See:  AMMONIA,  processes 

Partial  oxidation 

See:  REFORMING,  partial  oxidation 

Partial-recycle  process 

See:  UREA,  processes 

Passivation 

In  urea  plants  using  air  (152)  69 

Phosphoric  acid 

New  plants  and  projects:  Poland  at  Police  II  (147)  9 

Plants 

See  also:  individual  products 
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Computer  control: 

Stamicarbon's  MUVAC  system  (152)  70 
Monitoring  the  efficiency  of.  with  ICI  system 
(152)  86 

Debottlenecking;  comparison  of  cryogenic  and 
membrane  systems  for,  on  ammonia  (152)  104 
Design:  analysis  of  design  features  of  nitrogenous 
fertilizer  plant  projects  in  developing  countries 
(149)  30 

Integration;  between  urea  and  ammonia  plants 
(152)  70 

Reference  list;  using  BASF  selective  reduction  process 
for  controlling  nitrogen  oxides  in  nitric  acid  tailgas 
(152)  127 

Polliition 

Acid  rain: 

Royal  Society  report  concludes  nitric  acid  formation 
in  contributing  to  acid  rain  (148)  37 
Control  proposed  by  limiting  use  of  fertilizers  in  the 
Netherlands  (151)  40 
Atmospheric: 

By  nitrogen  oxides; 

EEC  submits  new  standards  on  (151)  40 
Estimated  emissions  in  the  UK  by  source, 
1965-1980  (148)  37 

Removal  by  Ishikawajima-Harima  Heavy  Industries’ 
process  used  on  HDS  unit  at  Tosco  Corp. 
refinery  147)  26 

Water; 

In  France  (152)  1 1 

Nitrate  levels  in  UK  rivers  giving  cause  for  concern 
(148)  37 

Pressure  swing  absorption 

See  also:  MOLECULAR  SIEVES 

Processes:  HYSIV*  process  capacity  quoted  (147)  S30 
Uses: 

For  recovery  of  hydrogen  from  ammonia  plant  purge 
gas  (147)  30 

In  KTI’s  PARC  ammonia  process  for  small-  to 
medium-capacities  (147)  SI 8 
In  synthesis  gas  clean  up  (147)  SI  5 

PriNing 

See:  individual  products 

Primary  reforming 

See:  REFORMING 

PRISM  X  Separators 

Construction:  diagram  showing  internal  (147)  S29 
Flow  diagram:  of  system  for  hydrogen  recovery  from 
purge  gas  ammonia  plant  (147)  S30 
Uses; 

In  Id's  AMV  ammonia  process  (147)  S30 
In  Nitrosep  system  for  producing  high  purity, 
nitrogen  from  air  for  blanketing,  purging  and  oil 
well  service  (148)  30 
In  purge  gas  treatment  on  ammonia  plants 
(147)  S29 

In  recovering  hydrogen  from  ammonia  plant  purge 
gas  (152)  103 

Range  of  applications  expand  (147)  26 

Process  economics 

See:  individual  products,  costs 

Processes 

See:  individual  products 

Production  costs 

See:  individual  products,  costs 


Project  evaluation 

In  revamping  an  existing  COj  removal  system  in  an 
ammonia  plant  (147)  S19 
Reasons  why  to  revamp  ammonia  plants  (147)  S3 
Options  available  for  revamping  ammonia  plants 
(147)  S3 

Potassium  carbonate 

Use: 

In  absorbing  carbon  dioxide  in  ammonia  plants 
(147)  S12 

In  Benfield  LoHeat  process  (147)  SI 4 

Purge  gas 

Analysis; 

Typical  example  of,  removed  from  ammonia  storage 
terminals  (150)  33 

Typical  gas  from  1 ,000-t/d  ammonia  plant 
(152)  100 

Ammonia:  removal  methods  and  uses  of  (147)  36 
Recovery  of; 

Costs:  in  present  day  (152)  103 
History: 

Status  in  the  1970s  (152)  101 
25  years  of  practice  in  ammonia  plants  (152)  100 
Methods;  by  membrane  technology  (152)  102 
Proceses;  cryogenic  systems  available  (152)  100 
Treatment  of: 

Methods  and  reasons  for  (147)  26 
By  cryogenic  systems  explained  (147)  S26 
By  pressure  swing  absorption  to  recover  hydrogen  in 
ammonia  plants  (147)  S30 

Purifier  process 

See:  AMMONIA,  processes 

Radial-type  convertors 

See:  AMMONIA,  convertors 

Rare  gases 

See  also:  individual  products 
Recovery  of; 

Ammonia  plant  purge  gas  (152)  100 
By  purge  gas  treatments  in  ammonia  plants 
(147)  S31 

Removal  of:  at  refrigerated  ammonia  storage  terminals 
by  various  types  of  purgers  ( 1 50)  32 

Reactors 

See  also:  individual  products,  convertors 

Heat  exchanger:  see:  REFORMERS,  heat  exchanger 

Reformers 

Heat  exchanger: 

Conceptual  design  by  Chiyoda  illustrated  and 
described  (147)  S9 

Different  arrangements  for,  studied  by  Montedison 
(147)  S8 

Heart  of  ICI  AMV  low  pressure  synthesis  loop 
(147)  S8 

Parallel  steam:  use  in  Kellogg  process  (147)  S8 
Steam::  effect  on  by  installation  of  purge  gas  recovery 
unit  (149)  37 

Tertiary;  see:  HEAT  EXCHANGER,  reformer 
Tubes:  life  of,  in  Braun  Purifier  ammonia  process  plants 
(151)  34 

Reforming 

Operation:  bypassing  the  primary  reformer  (147)  S6 
Partial  oxidation:  use  of  as  alternative  to  steam  in 
ammonia  plant  revamping  (147)  S6 
Processes:  conditions  used  in  Braun  Purifier  ammonia 
process  (151)  31 
Steam:  of  natural  gas  (147)  S4 


Refrigeration 

Ammonia  Absorption  (AAR)  flow  diagram  of  basic  cycle 
(147)  S26 

Type  of  system  explained  (147)  S26 
Using  an  AAR  unit  with  physical  absorption  COj  unit 
reduces  compression  requirements  (147)  S26 
Compression:  required  in  Id's  AMV  ammonia  process 
(147)  S24 

Mechanical:  flow  diagram  of  basic  cycle  (147)  S24 
Uses:  systems  at  refrigerated  ammonia  storage 
terminals  (150)  31 

Revamping 

Of  ammonia  plants  (147)  Supplement 

Rollover 

In  refrigerated  ammonia  tank  storage  (150)  33 

Scrubber 

High  pressure:  removal  of  ammonia  and  carbon  dioxide 
in  Stamicarbon  urea  plants  (152)  70 

Seeding 

Process  developed  by  Stamicarbon  to  improve  urea 
prill  characteristics  (152)  70 

Selectoxo  process 

See:  CARBON  MONOXIDE,  removal  of 

Selexol  process 

See:  CARBON  DIOXIDE,  removal  of 

Sewage 

Treatment  of:  effluent  from  treatment  plant 

continuously  monitored  for  ammonia  levels  (149)  36 

Shift  conversion 

High  temperature  (HT):  catalysts:  see:  CATALYSTS, 
shift-high  temperature 

Low-temperature  (LT):  catalysts:  see:  CATALYSTS, 
shift-low  temperature 

Improvements  in  during  ammonia  plant  revamping 

(147)  S10 

Shipping 

Ammonia  freight  rates  (147)  11,  (149)  16 

Dangers  from  Gulf  war  (150)  16 

Dry  bulk  spring  rates  edge  up  (149)  14 

Expansion  of  Terneuzen  terminal,  Netherlands  (148)  16 

Far  East  demand  for  ammonia  carriers  (152)  16 

Fixtures:  tramp  for  nitrogen  fertilizers  (147)  12, 

(148)  16,  (149)  15 

Futures  index  affects  market  (151)  17 
Gas  carrier  rates  show  signs  of  strengthening  (147)  12 
Id's  DUMPY  fertilizer  handling  system  (151)  37 
Improvements  to  India's  ports  (152)  17 
Indian  Ocean  and  Atlantic  demand  low  (151)  16 
Indian  strike  hits  fertilizers  (149)  14 
Industry:  heavy  lift  transportation  sector  of  related  to 
fertilizer  plant  (150)  34 

Low-cost  ammonia  producers  reach  distant  markets 
(147)  1 1 

Low  freight  rates  continue  into  autumn  (151)  16 
Low  rates  for  ammonia  shippers  (150)  17 
MARPOL  may  reduce  excess  shipping  capacity 
(147)  1 1 

P.T.  Pupuk  Sriwidjaja  fertilizer  fleet  (148)  15 
Slack  demand  in  summer  months  (150)  16 
Upturn  in  freight  rates  (152)  16 
Urea  and  DAP  rates  slide  (152)  16 
Urea  freight  rates  stay  low  (147)  13 
Urea  rates  (148)  15 
US  Gulf  trade  (149)  1  5-1  6 


Specifications 

See:  individual  products 

Start-up 

See:  individual  products,  plants 

Steam 

Balance:  effect  on  by  installation  of  purge  gas  recovery 
unit  to  ammonia  plant  (149)  37 
Ejectors:  used  in  Benfield  LoHeat  process  for  COj 
removal  (147)  SI 4 
Reforming:  see:  REFORMING,  steam 

Storage 

See:  individual  products 

Substitute  Natural  Gas  (SNG) 

Formation  of  using  methanation  catalysts  from  coal  and 
oil  residuum  (147)  SI 9 

Sulphur 

Properties:  as  poison  to  shift  catalyst  (147)  S10 

Sulphuric  acid 

New  plants  and  projects:  Poland  at  Police  II  (147)  9 

Super  Co-Audinator  system 

ICI  developed  plant  operational  control  system 
explained  (152)  88 ' 

Surveys 

World-wide  on  refrigerated  ammonia  storage  (150)  27 

Syngas 

See:  SYNTHESIS  GAS 

Synthesis  gas 

Clean-up  of:  see:  SYNTHESIS  GAS,  purification 
Compression  of: 

Changing  internals  of  compressor  to  increase 
capacity  (147)  21 

Position  of  make-up  compressor  in  Id's  AMV 
ammonia  process  and  savings  made  (147)  21 
Using  a  separate  make-up  and  circulating 
compressors  (147)  21 
See  also:  COMPRESSORS,  synthesis  gas 
Plant  revamp:  East  Germany  at  Leuna  (148)  12 
Purification  of: 

Flow  diagram  of  procedure  in  ammonia  synthesis 
circuits  of  Braun  Purifier  process  (147)  SI 9 
Plant:  for  adjusting  nitrogen  content  in  gas  from 
gasification  of  heavy  feedstocks  (152)  105 
Processes: 

By  desiccant  to  remove  moisture  (147)  SI 9 
By  pressure  swing  absorption  (147)  SI  5 
In  Braun's  purifier  ammonia  process  (147)  SI 9 
In  ICI's  AMV  ammonia  process  (147)  SI 9 
In  Foster  Wheeler  APO  ammonia  process 
(147)  S19 

In  Foster  Wheeler  AM2  ammonia  process 
(147)  S19 

In  using  cryogenic  purification  and  its 
consequences  (147)  21 

Synthesis  loop 

See:  individual  products 


See:  TOLUENE  DIISOCYANATE 

TEA 

See:  TRIETHANOLAMINE 


f 


Toluene  di-isocyanate  (TDD 

Safety:  new  guidance  on  isocyanates  use  in  UK 
industry  (151)  39 

Total-recycle  process 

See:  UREA,  processes 

Tower  internals 

Modifications  to  in  CO^-removal  systems  to  reduce 
energy  consumption  (147)  SI  5 
Use  of  Cascade  Mini-Rings*  in  CO^-removal  systems 
(147)  S14 

Trade 

Urea:  1983  (152)  22 

T  ransportation 

Heavy  lift:  use  with  fertilizer  plants  (150)  34 
Sea:  on-board  nitrogen-from-air  generator  (Nitrosep) 
uses  PRISM*  Separators  (148)  30 

Triethanolaniine  (TEA) 

Uses:  Union  Amine  Guard/TEA  CO^  removal  process 
(147)  S18 

Tubes 

Reformer:  see  REFORMERS,  tubes 

Turbine 

Gas:  included  in  designs  of  Braun  Purifier  ammonia 
process  (151)  31 

UCAR  Amine  Guard 

See:  CARBON  DIOXIDE,  removal  of,  processes 

Urea 

Capacity: 

Developments  in  Japan  (152)  76 
Comparison  of  operating  capacity  based  on 
Stamicarbon  technology,  1983/84  (152)  69 
India:  Thal-Vaishet  (152)  15 
Indonesia  (150)  20 
Israel  expansion  (152)  15 

Coating:  Stamicarbon  technology  for  seeding  prills  to 
improve  characteristics  (152)  70 
Consumption: 

Burma  (147)  20 
Indonesia  (147)  18 
Iran  (152)  1 1 
Japan  (150)  20 
Malaysia  (147)  19,  (149)  8 
Philippines  (147)  19 
Thailand  (147)  20 
Vietnam  (147)  21 

Costs:  analysis  of  capital  costs  for  plants  in  developing 
countries  (149)  30 

Chemistry:  in  commercial  production  process  (152)  66 
Exports: 

East  Germany  (152)  9 
Egypt  (152)  11 

Japan  (147)  6,  (149)  8,  (152)  77 
Libya  (149)  10 
Qatar  (149)  9 
Romania  (152)  9 
Saudi  Arabia  (149)  8,  (152)  10 
Syria  (149)  9 
Trinidad  (147)  4 
United  States  (152)  9 
USSR  (151  24,  (152)  9 
Western  Europe  (152)  10 
Flow  diagram: 

Of  once-through  urea  process  (152)  67 
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Of  "total  recycle"  urea  process  (152)  68 
Of  the  COj-stripping  process  (1  52)  69 
Granulation: 

Properties  of  NSM  fluidized-bed  product  (152)  98 
Development  and  schematic  outline  of  NSM's 
fluidized-bed  process  (152)  95 
Handling: 

Requirements  to  ensure  good  (152)  98 
Formation  of  fines  due  to  free  fall  of  NSM  prills  and 
granules  (152)  98 

History:  of  Stamicarbon's  process  developments 
(152)  66 

Improved  plant  operating  rates  in  United  States 
(152)  9 
Imports: 

China  (147)  4,  (152)  22 
Eire  (149)  9 

United  Kingdom  (152)  9 
United  States  (152)  9,  23 

Market:  developments  in  Southeast  Asia  to  1989/90 
(147)  17 

New  plants  and  projects: 

Pakistan: 

PakArab  Fertilizers  at  Multan  (148)  14 
Thailand:  National  Fertilizer  Corp.  (147)  21 
Trinidad:  Fertrin  at  Point  Lisas  (148)  17 
USSR:  plant  restart  (152)  15 
Prices,  export  (147)  4,  5,  (148)  8,  (149)  7,  (150)  7, 
(151)  7,  (152)  8 

Prilling;  Stamicarbon  technology  explained  (152,  70 
Processes: 

Development  over  last  25  years  of  Stamicarbon's 
technology  (152)  66 

Raw  material  and  utilities  consumption  of  various 
processes  (152)  77 

Principles  of  once-through  process  explained 
(152)  67 

Principles  of  partial-recycle  process  explained 
(152)  67 

Principles  of  total-recycle  process  explained  (152)  68 
Principles  of  Stamicarbon’s  COj-stripping  process 
explained  (1  52)  68 

Improvements  in  Stamicarbon's  COj-stripping 
process (1  52)  69 
Production,  by  country; 

Bangladesh  (148)  9 
Burma  (147)  20 
Indonesia  (147)  18,  (150)  20 
Japan  (149)  8,  (152)  74 
Libya  (149)  10 
Malaysia  (147)  19 
Saudi  Arabia  (149)  8 
Syria  (149)  9 
Vietnam  (147)  21 
Production: 

First  pilot  plant  for  Stamicarbon  urea  process  using 
once-through  method  (152)  67 
Flow  diagram  of  ICI  s  AMV  process  for  total 
conversion  of  product  to  urea  (147)  S5 
Problem  of  lack  of  pure  carbon  dioxide  stream  from 
molecular  sieves  used  in  KTI  PARC  ammonia  plant 
overcome  (147)  SI 8 
Properties: 

Desirable  properties  of  granular  form  (1  52)  95 
of  granules  from  NSM  fluidized  bed  process 
(152)  98 

Of  pure  form  (152)  66 
Of  various  product  forms  (152)  98 
Sales:  Canada  (148)  25 

Sinochem-JUASIA  export  agreement  (152)  1 1 
Storage:  requirements  to  ensure  good  (152)  98 
Trade:  world  trade  in  1983  (152)  22 
US  trade  balance,  first  half  1984  (152)  9 


Use:  in  Western  Europe  (149)  24-26 
Utilities 

Costs;  analysis  of  capital  costs  in  plant  associated  with 
nitrogenous  fertilizer  plants  in  the  developing 
countries  (149)  30 

Drives:  changing  of,  to  increase  efficiency  in  older 
plants  (147)  S31 

Plant:  services  associated  refrigerated  ammonia  storage 
(150)  28 


Waste  heat 

Recovery  of:  see:  ENERGY,  recovery  of 

Waste  water  treatment 

Process:  Chevron  Research  Co.  process  used  to  clean 
sour  water  at  refinery  (147)  26 

Weather 

Influence  on  the  boil-off  rate  at  refrigerated  ammonia 
storage  terminals  (150)  33 
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Country  Index 


Abu  Dhabi 

Ammonia/urea  plant  at  Ruwais  (147)  10 

Algeria 

Contract  to  build  an  ammonia  storage  and  handling 
facility  at  Annaba,  awarded  to  Japanese  consortium 
(151)  13 

Natural  gas:  exports  to  Western  Europe  (148)  6 
Sonatrach  gas  contract  with  France  (152)  12 

Argentina 

Ammonia/urea  project  for  CdF  Chimie  at  Santa  Cruz 

(149)  20 

Ammonia/urea  project  for  Fertineu  at  Plaza  Huincil 

(149)  20 

Fertilizer  contract  awarded  to  Spanish  consortium 

(151)  13 

Nitrogen  fertilizer  project  for  Industries  Petroquimica 
Pataleagro  at  Arroyo  Seco  (149)  20 
Nitrogen  fertilizers:  production,  imports  (149)  19-20 

Australia 

Natural  gas  pipeline  is  proposed  (151)  11 

Bahrain 

Ammonia  project  for  Gulf  Petrochemical  Industries  at 
Sitra  (149)  23 

Methanol  project  for  Gulf  Petrochemical  Industries  at 
Sitra  (149)  23 

Bangladesh 

NHj/urea:  plant  for  Chittagong  Urea  Fertilizer  Ltd.  at 
Chittagong  (148)  14 

Revamping  of  ammonia  plant  at  Fenchuganj  (151)  14 
Urea:  production,  sales,  stock  figures  (148)  9 

Belgium 

Natural  gas:  consumption  (148)  6 
UCB  group:  profits  for  1983  (150)  37 

Bolivia 

Nitrogen  fertilizer  projects  (149)  21 

Brazil 

Ammonia/urea  plants  at  Araucaria  and  Laranjeiras 

(150)  8 

Exports:  ammonia  (149)  6 
Exports:  ammonia  to  Africa  (148)  1 1 
Exports:  ammonia  to  Western  Europe  (148)  1 1 
Nitrogen  fertilizer:  consumption  (147)  4 
Nitrogen  fertilizers:  production,  consumption  and 
exports  (149)  18-21 
Nitrogen  market  in  1983  (150)  8 
Production  problems  at  Araucaria  ammonia/urea  plant 

(152) 14 

Burma 

Ammonia/methanol  complex  proposed  by  PIC  (150)  14 
Urea;  consumption  and  production  (147)  20 

Canada 

Ammonia  plant:  for  Noranda  Mines  and  Hydro-Quebec 
in  Quebec  (148)  13 

CdF  Chimie  to  build  NHj/urea  complex  (147)  9 
Cominco  results;  first  9  months  of  1983  (147)  28 
Natural  gas  pricing  policy  weakened  by  new  deal 

(151)  1 1 

Nitrogen  fertilizer:  consumption  (147)  3 


Nitrogen  fertilizers;  export  figures  (148)  27 
Nitrogen  fertilizers:  sales,  market  structure  (148)24 
Saskatchewan  government  study:  NHj/urea  project 
(147)  9 

Sherritt  Gordon  Mines:  first  quarter  loss  for  1 984 
(150)  37 

Trading  profit  for  Cominco  in  1984  (150)  36 

Chile 

Ammonia/urea  project  at  Punta  Arenas  (149)  21 
Nitrates:  deposits:  location  and  description,  production, 
uses,  export  figures,  product  disposal  (148)  19 
Nitrogen  fertilizers:  production  (149)  21 

China 

Ammonium  bicarbonate  (152)  24 
Ammonia  plant  revamp  at  Nanking  (149)  12 
ARCQ  International  Oil  &  Gas  Co.  in  discussions  with 
China  National  Offshore  Oil  Corp.  to  establish 
ammonia  plant  (150)  14 
Coal  gasification  project  (152)  15 
Feedstocks  for  ammonia  production  (152)  24 
Increase  in  urea  imports  1983  (150)  8 
Industrial  and  rural  reform  programme  (152)  1 1 
Nitrogen  fertilizers:  consumption  (147)  4 
Nitrogen  industry  (152)  24 
Small  plants  (152)  24 

Urea  and  ammonium  sulphate  purchases  by  Sinochem 

(152)  1 1 

Urea:  imports  (147)  4 
Urea  imports  1983  (152)  22 

Colombia 

Ammonia/urea  project  for  government  at  Palamino 
Guajira  (149)  20 

Nitrogen  fertilizers:  production,  consumption,  imports 

(149)  20 

Czechoslovakia 

Fertilizer  consumption  (152)  11 

Ecuador 

Ammonia/urea  project  at  Pasorja  (149)  21 
Nitrogen  fertilizers:  production  (149)  21 

Egypt 

New  ammonia  plant  at  Suez  (150)  13 
Nitrogen  fertilizers:  consumption  (147)  4 
Urea  exports  suspended  (152)  1 1 

Europe 

Gas  prices  (1  52)  1 2 

Natural  gas  suppliers  fight  for  market  share  (151)  9 

European  Economic  Community  (EEC) 

Controls  on  farm  spending  (152)  1 1 

Nitrates  in  water  regulations  (152)  1 1 

Policy:  effects  on  fertilizer  consumption  (152)  20 

Finland 

Kemira  Oy  proposal  to  construct  ammonia  plant 

(150)  12 

France 

Nitrogen  fertilizers:  imports  (147)  8,  (148),  9 
Nitrogen  fertilizers:  exports  (147)  8,  (148)  9 
Natural  gas:  consumption,  production  and  imports  from 
USSR  figures  (148)  6 
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Nitrogen  producers  attack  ruling  on  Dutch  gas  51)  10 

(151)  10 

Cofaz  AN  project  (152)  19 

UKF  AN  project  (152)  19 

Gaz  de  France’s  contract  with  Algeria  (152)  12 

GDR 

Synthetic  gas  plant  revamp  at  Leuna  (148)  12 
Urea  exports  to  the  United  States,  first  half  1 984 

(152)  9 

West  Germany 

Ammonium  sulphate:  plant  for  Grosskraftwerk 
Mannheim  at  Mannheim  (148)  12 
Closure  of  Hoechst’s  NPK  plant  at  Frankfurt  (151)  12 
Improvement  in  sales  during  1 983  for  Hoechst 
(150)  37 

Natural  gas:  consumption,  production  and  imports  from 
USSR  figures  (148)  6 

Nitrogen  fertilizers:  import/export,  production, 
consumption  (149)  10 

Greece 

Fertilizer  subsidy  (152)  1 1 

Hungary 

IBRD  loan  to  finance  fertilizer  production  unit  at 
Hajdusag  Agroindustrial  Association  (150)  12 
Nitric  acid  plant  nears  completion  (152)  14 

India 

Ammonium  chloride  project  (152)  5 
Ammonia/urea  plant  at  Kalol:  possible  closure  (147)  10 
Ammonia'urea  project:  Rashtriya  Chemicals  &  Fertilizers 
Ltd.  at  Thai  Vaishet  (149)  12 
DAP  project:  Godavari  Fertilizers  &  Chemicals  Ltd.  at 
Kakinada  (147)  10 

DAP  project:  Hindustan  Lever  Ltd.  at  Haldia  (149)  12 
Dependence  on  imports  (151)  29 
FAI  cautions  import  policy  (152)  9 
Fertilizers:  import  policy  (152)  9 
Fertilizer  subsidy  reform  (151)  29 
Growth  in  fertilizer  consumption  (150)  1 1 
Hazira  gas  pipeline  faces  delay  (151)  11 
Thal-Vaishet  project  completed  (152)  15 
MMTC  fertilizer  purchases  (152)  9 
Progress  on  establishment  of  gas-based  ammonia/urea 
plants  (150)  14 

Record  sales  at  Rashtriya  Chemicals  &  Fertilizers  (RCF) 
(150)  37 

Indonesia 

Economic  revival,  self-sufficiency  in  agriculture,  urea 
boom  in  1 983,  demand  for  urea  outstrips  supply 
(150)  20-21 

Kaltim  II  on-stream  (152)  15 
New  ammonium  sulphate  plant  started  by  PT 
Petrokimia  Gresik  (151)  14 
New  plants  and  projects:  NHj/urea  for  PT  Asean  Aceh 
Fertilizer  at  Aceh  (149)  12 
Urea:  consumption  and  production  (147)  17 

Iran 

DAP  consumption  (152)  11 
Urea  consumption  (152)  11 

Iraq 

Ammonia/urea  project  at  Baiji  (149)  12 

Ireland 

Nitrogen  fertilizers:  imports  from  Western  Eurooe 
(149)9 


Italy 

Imports:  ammonia  from  USSR  (149)  6 
Montedison:  sales  in  1982  (147)  28 
Natural  gas:  consumption,  production  and  imports  from 
USSR  figures  (148)  6 

Snamprogetti:  increase  in  sales  in  1983  (150)  36 

Israel 

Capacity  expansion  (152)  15 

Jordan 

Ammonium  nitrate:  project  for  Jordan  Fertilizer  Industry 
(149)  13 

Compound  fertilizers:  project  for  Jordan  Fertilizer 
Industry  (149)  13 

Japan 

Urea  exports  (147)  6 
Urea  imports  (147)  6 

Rationalization  of  ammonia  capacity  (147)  6 
Ammonium  sulphate:  exports  to  Far  East  (147)  6 
Methanol:  supply  from  Saudi  Arabia  (148)  22 
Urea:  production,  consumption,  exports  and  imports 
(149)  8 

Ammonium  sulphate:  production,  consumption,  exports 
and  imports  (149)  8 

Ammonia  plant  closure  at  Tonda  (149)  13 
Structural  reform  in  fertilizer  industry  (150)  10 
Completion  of  world's  largest  plant  for  the  gasification 
of  coal  for  ammonia  by  Ube  Industries  (150)  14 
Decline  in  consumption  of  nitrogen  (151)  8 
Fall  in  exports  of  nitrogen  1983/84  (151)  8 
Ammonia  to  be  imported  (151)  9 
JUASIA  export  deal  with  Sinochem  (152)  1 1 

Kenya 

Ammonia  plant  for  National  Agricultural  Chemical  & 
Fertilizers  of  Kenya  Ltd.  (147)  10 

South  Korea 

Decline  in  fertilizer  output  (148)  1 1 
Ammonia  storage  terminals  (148)  14 
Imports:  ammonia  (149)  6 

Kuwait 

Exports:  ammonia  (149)  6 

Libya 

Exports:  ammonia  (149)  6,  10 
Exports:  urea  (149)  10 
Production:  ammonia,  urea  (149)  10 

Madagascar 

First  ammonia/urea  complex  at  Tamatave  (151)  13 

Malaysia 

Urea:  consumption  and  production  (147)  19 
Methanol:  unit  under  construction  in  Sabah  (148)  22 

Mexico 

Nitrogen  fertilizer:  consumption  (147)  4 
Ammonia  projects  reactivated  (152)  14 

Mozambique 

Government  plan  to  build  nitrogen  complex  (148)  13 

Netherlands 

UKF:  its  origins  and  developments  (147)  15 
Nitrilotriacetic  acid  plant  at  Geleen  (149)  1 1 
Kemira  Oy  offer  to  acquire  Esso  Chemie  plant  at 
Rozenburg  (150)  1 2 

UKF's  ammonia  plant  on-stream  (152)  14 
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Nigeria 

Oil  production  and  pricing  (152)  12 
Construction  of  first  fertilizer  project  (150)  22-23 
State  plans  for  self-sufficiency  in  agriculture 
(150)  22-23 

Norway 

Natural  gas  production  (148)  7 

Norsk  Hydro  profits  in  first  quarter  1984  (150)  36 

Pakistan 

DAP  project  for  Pan-lslamic  Chemical  Co.  at  Karachi 

(147)  10 

Sixth  Five-Year  Plan  announced  (148)  10 
Revamp  urea  plant  for  Pakarab  Fertilizers  at  Multan 

(148)  14 

Urea  consumption  stagnant  in  1983/84  (150)  8 

Peru 

Proposed  joint  venture  fertilizer  complex  in  Bayovar 

(147)  10 

Nitrogen  fertilizers;  production,  consumption  and 
imports  (149)  20-21 

Philippines 

Urea:  consumption  (147)  19 

New  ammonium  sulphate  facility  commissioned  by 
Philphos  (151)  14 

Poland 

Fertilizer  complex  at  Police  II  (147)  9 
Nitrogen/ammonia  plants  (150)  6 
Nitrogen  fertilizer  production  (152)  1 1 

Portugal 

Ammonia:  plant  for  Quimigal  at  Lavradio  (148)  12 

Qatar 

Urea;  exports  (149)  9 

Romania 

Ammonia:  new  plant  at  Arad  Chemical  Combine 

(148)  13 

Fertilizer  consumption  (152)  11 
Fertilizer  production  (152)  1 1 
Urea  exports  to  the  United  States,  first  half  1 984 
(152)  9 

Saudi  Arabia 

Ammonia  project  by  Saudi  Basic  Industries  Corp. 

(147)  10 

Methanol  plant  by  SABIC  (148)  22 
Urea:  production  and  exports  (149)  8 
Ammonia:  joint  venture:  SABIC  and  SAFCO  (149)  13 
Fertilizers  offset  falling  oil  revenues  (151)  20 
Ambitions  for  fertilizer  production  (151)  22 
Fertilizer  imports  (151)  23 

No  threat  from  Western  protectionism  to  Saudi  fertilizer 
exports  (151)  23 
Oil  production  (152)  12 
Urea  exports  (152)  10 

Senegal 

DAP  plant  for  Industries  Chimiques  de  Senegal  at 
M  Bao  (149)  12 

South  Africa 

Nitrogen  fertilizers:  consumption  (147)  4 

Sentrachem  report  (147)  29 

Mixed  trading  year  in  1983  for  AECI  (150)  36 


Spain 

SA  Cros  CAN  expansion  (152)  20 
Enfersa  CAN  expansion  ( 1 52)  20 
Ammonia  imports  (147)  8 
Reorganization  of  fertilizer  industry  (147)  8 
Nitrogen  fertilizer  project  for  Enfersa  at  Sagunto 
(147)  9 

Imports:  ammonia  (149)  5 

Caprolactam;  expansion  at  Castellon  de  la  Plata  plant 
for  Proquimed  (149)  11 

SA  Cros  new  calcium  ammonium  nitrate  unit  at  Malaga 
(150)  12 

Nitrogen  market  in  decline  (150)  24-25 
Uncertain  future  for  the  nitrogen  market  in  Spain 
(150)  26 

Sri  Lanka 

Ammonia/urea  plant  possible  closure  at  Sapugaskanda 

(147)  10 

Ammonia/urea  plant  reopened  (150)  14 

Syria 

Urea;  production  and  exports  (149)  9 

Sweden 

Government  tax  on  fertilizers  increased  (151)  8 

Taiwan 

Relocation  of  TFC  ammonia  plant  to  Sharjah  (152)  15 

Tanzania 

Ammonia/urea  project  progress  (152)  15 
Ammonia/urea  project:  Tanzania  Petroleum 

Development  Corp.  and  Agrico  at  Kilwa-Masako 

(148)  13 

Thailand 

Urea:  consumption  (147)  20 
Urea  project  for  National  Fertilizer  Corp.  (147)  21 
Fertilizer  complex  project  for  National  Fertilizer  Corp.  in 
Rayong  (149)  1 3 

Ten  consortia  bidding  for  fertilizer  complex  in  Rayong 

(150)  15 

Trinidad 

Urea  exports  (147)  4 

Urea:  plant  at  Point  Lisas:  development  and  prospects 
(148)  17 

Proposed  construction  of  new  ammonia  plant  at  Point 
Lisas  (150)  13 

ICI  proposals  to  government  for  $200  million  plant 

(151)  13 

Tunisia 

Ammonium  nitrate  plant  for  SAEPA  at  Gabes  (149)  12 

Turkey 

Ammonia  revamp  for  Istanbul  Gubre  Sanayii  at  Izmit 
(148)  12 

Revamp  for  Azof  Sanayii  Tas  at  Kutahya  (148)  12 
Imports:  ammonia  from  USSR  (149)  5 
Fertilizer  complex  project  (149)  1 1 
New  DAP/NPK  plant  at  Ceyhan  (150)  12 
Government  increases  fertilizer  prices  (151)  9 
AN  project  (152)  20 

United  Arab  Emirates 

Ammonia/urea  project  suspended  (152)  15 

USSR 

Ammonia  exports:  Western  Europe  (147)  5 
Siberian  gas  pipeline  (148)  5 
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NPK  plant  at  Novgorod  (148)  13 
Exports;  ammonia  (147)  5 

Construction  of  ammonium  nitrate  unit  at  Mary  in 
Turkmenia  (150)  12 

Concentration  on  gas  production  (151)  10 
Grain  shipments  from  US  boosts  market  (151)  17 
Fertilizer  export  growth  (151)  24 
Azot  Production  Association's  urea  plant  start  up 
(152)  15 

Nitrogen  fertilizer  consumption  (152)  10 
Poor  agricultural  performance  (152)  9 
Urea  exports  to  the  United  States  first  half  1 984 
(152)  9 

Ammonia  capacity  (150)  6 

United  States 

Ammonia  production  (150)  6 

First  quarter  improvements  (1984)  for  W.R.  Grace  & 
Co.  (150)  36 

Kaiser  Agricultural  Chemicals  withdraws  from  the 
granulated  mixed  fertilizer  business  (151)  12 
Nitrogen  fertilizers;  consumption  (147)  3 
Ammonia  distribution  terminal  for  Exxon  in  Montana 
(147)  9 

Fertilizer  disappearance  (148)  10 
Nitrogen  fertilizers;  imports  from  Canada  (148)  27 
Imports;  ammonia  from  Canada  (149)  5 
Ammonia;  expansion;  Wycon  Chemical  Co.  at 
Cheyenne,  Wyoming  (149)  1 1 
Ammonium  nitrate;  new  plant;  Wycon  Chemical  Co.  at 
Cheyenne,  Wyoming  (149)  1 1 
Nitric  acid  project  for  Du  Pont  at  Orange,  Texas 

(149)  11 

Proposed  fertilizer  plant  at  Rock  Springs  (SOCAL) 

(150)  13 

Urea  imports  (152)  23 
Ammonia  plants  back  on-stream  (152)  14 
Urea  exports,  first  half  1984  (152)  9 
Urea  trade  balance,  first  half  1984  (152)  9 
Urea  plant  operating  rates  increased  (152)  9 
Ammonia  plant  operating  rates  up  (152)  9 

Vietnam 

Urea;  consumption  and  production  (147)  21 


Yugoslavia 

Fertilizer  prices  (152)  11 

Ammonia/urea  plant  at  Ina-Petrokemija  complex  at 
Kutina  (148)  13 

United  Kingdom 

Nitrogen  fertilizers;  consumption  (147)  3 
Imports;  nitrogen  fertilizers,  world  (147)  7 
Ammonium  nitrate;  capacity  ICI,  UKF  (147)  7 
Nitric  acid  plant  for  ICI  at  Billingham  (147)  9 
ICI  takeover  of  Albright  &  Wilson's  agricultural  division 

(147)  28 

Natural  gas;  consumption  and  production  figures 

(148)  6 

Urea  imports;  increase  in  1983  (150)  8 
ICI  final  sanction  to  nitric  acid  plant  at  Leith,  Edinurgh 

(151)  12 

NHFL  ammonium  nitrate  project  (152)  20 
UKF  ammonium  nitrate  project  (152)  20 
SAI  nitric  acid  project  (152)  20 
ICI  nitric  acid  project  (152)  20 
ICI's  urea  pricing  policy  (152)  9 
Urea  imports  (152)  9 

Venezuela 

Nitrogen  fertilizers;  production,  consumption  and 
exports  (149)  20 

Ammonia/urea  plant  at  El  Tablazo  (149)  20 
Pequiven  announcement  of  new  ammonia  plant 
(151)  13 

Western  Europe 

Ammonium  nitrate;  production  (152)  18 
Ammonium  nitrate;  consumption  (152)  18 
Ammonium  nitrate;  capacity  (152)  19 
Urea  exports  recover  (152)  10 

Worid 

Urea  exports  (152)  23 

Zambia 

Fertilizer  consumption  in  1983  (150)  1 1 
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Company  Index 


A 

AECI 

Dissolved  partnership  with  Triomf  Fertilizer  (149)  39 
Poor  trading  year  in  1983  (150)  36 
Agricultural  Development  and  Advisory  Service  (ADAS) 
Recommendations  for  autumn  nitrogen  application 
(152)  20 
Air  Liquide 

Offer  cryogenic  hydrogen  recovery  units  for  purge  gas 
treatment  in  ammonia  plants  (147)  S26 
Air  Products  &  Chemicals 

Studied  and  operating  a  pilot  plant  using  metal 

hydrides  to  separate  hydrogen  from  ammonia  plant 
purge  gas  (147)  S30 

Installed  pilot  plant  for  hydrogen  recovery  from  purge 
gas  using  metal  hydrides  (152)  104 
Akdeniz  Gubre 

Accepted  offer  for  US  ammonia  from  Mundogas 

(150)  7 

Albright  &  Wilson 

Takeover  of  agricultural  division  by  ICI  (147)  28 
Allied  Corp. 

Third  quarter  results  (147)  29 
Sells  fertilizer  operations  to  AAC  Holdings  (148)  38 
Retains  ammonium  sulphate  operation  (151)  42 
Ammonia  Casale  SA 

Awarded  contract  to  revamp  NH3  plant  for  Azof  Sanayii 
Tas  at  Kutahya  (148)  12 

Mixed  flow  ammonia  convertor  licensed  to  Humphreys 
&  Glasgow  Ltd.,  and  Lummus  Crest  Inc.  (148)  37 
Technip  join  licensees  of  ACSA  mixed-flow  ammonia 
reactor  (147)  26 

Axial-Radial  (ACAR)  reactor  explained  (147)  S23 
History  and  developments  in  the  company's  ammonia 
process  (1  52)  1  30 
ARCO  International  Oil  &  Gas  Co. 

Proposals  to  build  ammonia  plant  in  China  (150)  14 
ASEAN  Aceh  Fertilizer 

Ammonia/urea  plant  at  Aceh,  Indonesia  (149)  12 
ASEAN  Bintula  Fertilizer 

Use  of  NSM  fluidized-bed  urea  granulation  technology 
in  "tropical  "  conditions  (152)  95 
Ashuganj  Fertilizer  &  Chemical  Co. 

Heavy  lift  transport  used  to  move  ammonia/urea  plant 
equipment  to  site  (150)  35 
Azot  Production  Association,  USSR 
Urea  plant  started  up  (152)  15 
Azot  Sanayii  Tas 

Ammonia:  revamp  at  Kutahya  plant,  contract  awarded 
to  Ammonia  Casale  SA  (148)  12 
Fertilizer  complex  project  (149)  1 1 
Ammonia  prices  (150)  7 
Ammonium  nitrate  project  (152)  20 
Revamped  ammonia  plant  using  internals  supplied  by 
Ammonia  Casale  (152)  131 
Rehabilitates  ammonia  plant  with  Ammonia  Casale 
SA's  mixed  flow  convertor  (148)  37 


B 

Badische  Corp. 

Announcement  of  plans  for  terminal  at  Freeport,  Texas 

(151)  13 

Bangladesh  Chemical  Industries 

Revamping  ammonia  plant  using  internals  supplied  by 
Ammonia  Casale  (152)  131 


BASF 

Company  report  (149)  39 

Process  for  the  catalytic  reduction  of  nitrogen  oxides  in 
nitric  acid  plant  tailgas  described  (152)  124 

MDEA-based  CO^  process  compared  to  MEA  processes 
(147)  S12 

Flow  diagram  of  BASF's  two-stage  activated  MDEA 
COj-removal  system  (147)  SI 2 

Details  of  Ammonia  4  plant  at  Ludwigshafen  which 
uses  the  Braun  Purifier  process  (151)  36 
Bayer  AG 

Waste  heat  upgrading  process  using  NH3  tested  at 
Dormagan  works  (147)  25 
Bechtel 

Ammonia  process  design  compared  to  Braun  Purifier 
process  (151)  34 

China  coal  gasification  project  (152)  15 
Benfield  (see:  Union  Carbide) 

Bergbau  Forschung 

Offers  pressure  swing  absorption  process  with 

Petrocarbon  Developments  to  recover  hydrogen  from 
ammonia  plant  purge  gas  (147)  S30 
Boliden  Group 

Reorganization  of  trading  activities  (151)  43 
Breiner  Equipment  Co. 

The  many  uses  of  used  equipment  (149)  27 
British  National  Oil  Corp. 

Oil  price  cut  (1  52)  1 2 
British  Sulphur  Corporation  Ltd. 

Fertilizer  '83,  Conference  (147)  22-23 


C 

Canadian  Fertilizers  Ltd. 

Nitrogen  fertilizers:  production  and  distribution  (148)  26 
CdF  Chemie 

Ammonia/urea  project  in  Eastern  Canada  (147)  9 
Ammonia/urea  project  in  Sharjah  (148)  14 
Formation  of  company  (148)  38 
Ammonia/urea  project  in  Argentina  (149)  20 
CF  Braun  &  Co. 

Details  of  recent  Braun  Purifier  plants  installed  for 
BASF  at  Ludwigshafen  and  NSM  at  Sluiskil  (151)  36 
The  status  of  the  Braun  Purifier  process  (151)  31 
Addition  of  excess  air  in  Braun  Purifier  process 
(147)  S5 

Purifier  ammonia  process  uses  convertors  with  only  one 
catalyst  bed  per  reactor  (147)  21 
Flow  diagram  of  purification  of  synthesis  gas  in  Braun 
Purifier  process  (147)  SI 9 
Purification  of  synthesis  gas  in  the  Braun  Purifier 
process  explained  (147)  SI 9 
Braun  Purifier  ammonia  process  incorporates  purge  gas 
treatment  in  process  scheme  (147)  S26 
Chemie  Linz  AG 

UK  subsidiary  launched  (151)  42 
Chemieanlagenbau 

Most  experience  in  argon  recovery  from  purge  gas 

(152)  103 

Chemische  Werke  Huls 

Nitrogen  earnings  down  (151)  42 
Chevron  Research  Co. 

Waste  water  treatment  process  with  ammonia  recovery 
used  at  refinery  (147)  26 
China  National  Import  Corp. 

Coal  gasification  project  (152)  15 


19 


Chittagong  Urea  Fertilizer  Ltd. 

Ammonia/urea  at  Chittagong  (148)  14 
Chiyoda 

Research  on  heat-exchanger  reformers  undertaken  and 
conceptual  design  illustrated  (147)  S9 
CIL  Inc. 

First  installation  of  ICI  AMV  ammonia  process  with 
cryogenic  purge  gas  unit  (152)  105 
Heavy  lift  transport  used  to  supply  equipment  for 
Sarnia  ammonia  plant  (150)  35 
Cominco  Ltd.  of  Canada 

Loss  in  first  9  months  of  1983  (147)  28 

Nitrogen  fertilizers:  production  and  distribution  (148)  26 

Company  report  (148)  38 

Improvement  in  trading,  net  profit  in  first  quarter  1 984 

(150)  36 

Half-year  improvement  (151)  43 
Commission  of  the  European  Communities 

Submitted  new  standards  on  nitrogen  oxide  emissions 

(151)  40 

Combustion  Engineering  Inc. 

Lummus  Crest  Inc.  is  unit  of  (148)  37 
Cook  Variometers  Ltd. 

Micro-flowmeter  for  use  in  small-scale  calibration  and 
measurement  marketed  commercially  (149)  36 
COFAZ 

Ammonium  nitrate  project  in  France  (152)  19 
Columbia  Nitrogen  Corp. 

Links  with  UKF  and  Stamicarbon  (147)  15 
Conagra  Inc. 

Acquires  49%  share  of  Woodward  &  Dickerson 
(150)  37 

Costain  Petrocarbon  Ltd.  (CPL) 

New  name  for  Petrocarbon  Developments  Ltd.  (see 
also)  (152)  100 
Creusot-Loire 

Ammonium  nitrate  project  for  SAEPA,  Tunisia  (149)  12 
SA  Cros 

New  calcium  ammonium  nitrate  unit  at  Malaga 

(150)  12 

CAN  expansion  (152)  20 
Cyanotech 

Will  introduce  algae-infused  fertilizer  to  US  next  year 

(151)  40 

D 

Davenport  Engineering  Co.  Ltd. 

Nitric  acid  plant  for  ICI  at  Billingham  (147)  9 
Davy  McKee  Ltd. 

Awarded  contract  by  Hindustan  Lever  for  DAP  plant  at 
Haldia  (149)  12 
Devco  International 

Kitimat  ammonia  project  (152)  14 
Didier  Engineering 

Developer  of  low-energy  ammonium  nitrate  process 
(148)  33 
Du  Pont 

First  membrane  purge  gas  treatment  process  introduced 
by  (152)  102 

Nitric  acid  project  at  Orange,  Texas  (149)  1 1 
Dutch  State  Mines  (DSM) 

First  commercial  urea  unit  built  in  1957  (152)  67 
First  plant  to  use  COj-stripping  process  (152)  69 
Links  with  UKF  (147)  15 
Nitrilotriacetic  acid  plant  at  Geleen  (149)  1 1 
Relationship  with  Stamicarbon  explained  (152)  66 

E 

Empresa  Promdrora  Bayovar 

Proposed  joint  venture  fertilizer  complex  in  Bayovar 
(147)  10 


Enfersa 

CAN  project  (152)  20 

Nitrogen  fertilizer  project  at  Sagunto  (147)  9 
Englehard  Industries 

Developed  Selectoxo  process  to  reduce  carbon 
monoxide  in  shift  catalyst  effluent  (147)  S10 
ENSERCH  Corp. 

Humphreys  &  Glasgow  Ltd.  is  subsidiary  of  (147)  37 
Environmental  Protection  Agency  (EPA) 

Intends  to  leave  in  force  emission  standards  for 
nitrogen  oxides  from  nitric  acid  plants  (151)  40 
Esso  Chemicals  Americas 

Ammonia  terminal  (152)  14 
Esso  Chemical  Canada  (ECC) 

Nitrogen  fertilizers:  production  and  distribution  (148)  26 
ERT 

Finalizes  restructure  (151)  43 
Exxon 

Ammonia  distribution  terminal  in  Montana  (147)  9 
European  Council 

Received  proposed  new  standards  for  nitrogen  oxide 
emissions  (151)  40 


Federal  Ministry  for  Research  and  Technology 

Sponsor  of  development  of  waste  heat  upgrading 
process  using  NHj  (147)  24 
Fertilizer  &  Chemicals  Ltd.,  Israel 
Capacity  expansion  (152)  15 
Fertilizers  &  Chemicals  Travancore  Ltd. 

1983/84  results  and  sales  (152)  144 
Fertilizer  Association  of  India  (FAI) 

India's  import  policy  cautioned  (152)  9 
Fertilizers  of  Trinidad  &  Tobago  (Fertrin) 

Urea  plant  at  Point  Lisas:  development  and  prospects 

(148)  17 
Fertineu 

Ammonia/urea  project  at  Plaza  Huincil,  Argentina 

(149)  20 

First  Mississippi  Corp.  (FMC) 

First  half  results  (148)  39 
Fiscal  1984  results  (152)  44 
Fisons  (see  also:  Norsk  Hydro  Fertilizers  Ltd.  [NHFL]) 
Five-Cail  Babcock  of  France 

Nitric  acid  plant  for  ICI  at  Billingham  (147)  9 
Fluor 

Use  ammonia  absorption  refrigeration  in  ammonia 
process  schemes  (147)  S26 
Foster  Wheeler  Ltd. 

Air  partial  oxidation  (APO)  outlined  (147)  S6 
AM2  ammonia  process  compared  to  Id's  AMV  process 
(147)  S6 

Flow  diagram  of  AM2  ammonia  process  (147)  S6 
AM2  ammonia  process  incorporates  purge  gas 
treatment  in  process  scheme  (147)  S26 
Offer  ammonia  processes  based  on  heavy  feedstocks 
which  require  nitrogen  adjustment  through  purge  gas 
recovery  (152)  105 

Purification  method  for  synthesis  gas  in  AM2  process 
given  (147)  SI  9 

Purification  method  for  synthesis  gas  in  APO  ammonia 
process  given  (147)  SI 9 

Reducing  the  level  of  excess  nitrogen  separated  from 
synthesis  gas  makes  an  expansion  turbine 
unnecessary  (147)  21 

Use  ammonia  absorption  refiguration  in  ammonia 
process  schemes  (147)  S26 
Use  of  AM2  ammonia  process  allows  rejected  nitrogen 
to  be  used  in  CO^-removal  process  (147)  SI  5 
Use  of  APO  ammonia  process  allows  reject  nitrogen  to 
be  used  in  COj-removal  process  (147)  SI  5 
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Use  of  heavy  lift  transport  techniques  to  solve  transport 
problems  in  ammonia/urea  project  in  Bangladesh 

(150)  35 


Gaz  de  France 

Gas  contract  with  Algeria  (152)  12 
W.R.  Grace  &  Co. 

Company  report  (148)  38 
First  quarter  improvements  in  1984  (150)  36 
Rise  in  1984  earnings  (151)  42 
Revamping  Memphis  ammonia  plant  using  Ammonia 
Casale  technology  (152)  131 
Godavari  Fertilizers  &  Chemicals  Ltd. 

DAP  project  at  Kakinada  (147)  10 
Grosskraftwerk  Mannheim 

Ammonium  sulphate  plant  at  Mannheim  (148)  12 
GST  Gesellschaft  fur  Systemtecnik  GmbH 

Joint  developer  of  waste  heat  upgrading  process  using 
NHj  (147)  24 

Gulf  Petrochemical  Industries  Co. 

Ammonia  project  at  Sitra,  Bahrain  (149)  23 
Methanol  project  at  Sitra,  Bahrain  (149)  23 
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Haldor  Tops0e 

Ammonia  plant  revamp  at  Nanking  (149)  12 
Technology:  Rashtriya  Chemicals  &  Fertilizers  ammonia 
project  at  Thai  Vashet,  India  (149)  12 
New  reforming  catalysts  in  new  low-energy  ammonia 
process  (147)  S4 

Operating  conditions  of  conventional  and  new  HTS  and 
LTS  catalysts  (147)  S5 

Series  200v  ammonia  convertor  diagramatically  shown 
(147)  S23 

S-200v  ammonia  convertor  explained  (147)  S22 
Health  &  Safety  Executive 

Published  new  guidance  note  on  isocyanates  use 

(151)  39 

Heurtey  Industries 

DAP  plant  for  Ind.  Chimiques  du  Senegal,  M'Bao 

(149)  12 

High  Wycombe  Sewage  Works 

Continuous  on-line  ammonia  monitor  installed  by  Kent 
Industrial  Measurements  Ltd.  (149)  36 
Hindustan  Lever  Ltd. 

DAP  project  at  Haldia  (149)  12 
Hoechst 

Increased  sales  for  1983  (150)  37 
Closure  of  NPK  fertilizer  plant  at  Frankfurt  (151)  12 
Humphreys  &  Glasgow  Ltd. 

BYAS  ammonia  process  described  (147)  S6 
Huxtable-Hammond  Engineering  Co. 

A  world-wide  survey  of  refrigerated  ammonia  storage 

(150)  27 
Hydro-Quebec 

Ammonia  plant  in  Quebec  (148)  13 


Imperial  Chemical  Industries  (ICI) 

AMV  ammonia  process  example  of  plant  producing 
large  purge  gas  rate  at  low  pressure  (152)  105 
AMV  ammonia  process  option  with  PRISM*  separators 
(147)  S30 

AMV  ammonia  process  compared  to  Foster  Wheeler's 
AM2  process  (147)  S6 


Development  of  a  real-time  information  system  for 
control  of  plant  operations  (152)  86 
DUMPY  intermediate  bulk  container  system  explained 

(151)  37 

Features  of  AMV  process  compared  to  Braun  Purifier 
process  (151)  34 

Flow  diagram  of  hydrogen  recovery  Cold  Box  at 
Billingham  (152)  101 

In  AMV  ammonia  process,  make-up  synthesis  gas 
compressor  is  ahead  of  the  methanator  (147)  21 
In  AMV  ammonia  process,  non-stoichometric  levels  of 
nitrogen  increase  synthesis  catalyst  activity 
(147)  S24 

Low  pressure  AMV  synthesis  loop  allows  milder 
reforming  conditions  (147)  S8 
Method  of  purification  of  synthesis  gas  in  AMV 
ammonia  process  given  (147)  S19 
Qperating  principles  of  AMV  ammonia  process 
(147)  S5 

Technip  joins  licensees  of  AMV  process  (147)  26 
Use  of  steam  reforming  of  butane  technology  in  Japan 

(152)  76 

Nitric  acid  plant  at  Billingham  (147)  9,  (149)  1 1 
Takeover  of  Albright  &  Wilson  s  agricultural  division 
(147)  28 

Third  quarter  results  (147)  28 
C-E  Lummus  to  market  Id's  new  AMV  ammonia 
process  (148)  13 

Moysell  "Auteen"  process  to  USSR  (148)  38 
Merger  of  Indian  affiliates  (148)  38 
Methanol  project:  Bahrain,  Gulf  Petrochemicals  at  Sitra 
(149)  23 

Proposal  to  Government  of  Trinidad  to  build  $200 
million  plant  (151)  13 
Indian  Farmers  Fertilizer  Co-operative 

Possible  closure  of  ammonia/urea  plant  at  Kalol 
(147)  10 

Industrial  Efficiency  Systems  (lES) 

Department  of  ICI  Agricultural  Division  involved  in 
computerized  plant  operation  (152)  86 
Industrias  Petroquimica  Pataleagro 

Nitrogen  fertilizer  project  at  Arroyo  Seco,  Argentina 
(149)  20 

Industries  Chimiques  du  Senegal 

DAP  plant  at  M'Bao  completed  (149)  12 
Inferco 

New  company  launched  in  June  (151)  43 
Istanbul  Gubre  Sanayii 

Ammonia:  revamp  at  Izmit  plant  contract  awarded  to 
Uhde  GmbH  (148)  12 

Institute  for  Technical  Thermodynamics  of  the  Stuttgart 
College  of  Technology 

Joint  developer  of  waste  heat  upgrading  process  using 
NHj  (147)  24 

Ishikawajima-Harima  Heavy  Industries  (IHI) 

NQx  removal  process  used  on  HDS  unit  at  refinery 
(147)  26 


Jacobs  Engineering 

Signed  licensing  agreement  with  Norsk  Hydro  Fertilizers 
Ltd.  (149)  38 

Japan  Urea  &  Ammonium  Sulphate  Industry  Association 
(JUASIA) 

Export  deal  with  Sinochem  (152)  1 1 
Jordan  Fertilizer  Industry 

Compound  fertilizers  and  ammonium  nitrate  project 
(149)  13 

Jumbo  Navigation 

Used  heavy  lift  transport  in  the  construction  of  nine 
fertilizer  plants  (150)  35 


21 


K  M 


Kaltenbach-Thuring 

Technology:  US  for  Wycon  Chemical  Co.  (149)  1 1 
Technology:  Tunisia  for  SAEPA  (149)  12 
Kellogg 

Features  of  ammonia  process  compared  to  Braun 
Purifier  process  (151)  34 

Design  for  ammonia  plant  in  Bangladesh  (148)  14 
Design  and  construction  of  ammonia/urea  plant  in 
Yugoslavia  (148)  13 

Design  of  Arad  Chemical  Combine  ammonia  plant  in 
Romania  (148)  13 

Consultant  for  fertilizer  complex  for  Azot  Sanayii  Tas  in 
Turkey  (149)  11 

Technology:  ammonia  plant  for  ASEAN  in  Indonesia 

(149)  12 

Horizontal  ammonia  convertors  explained  (147)  S23 
Horizontal  ammonia  convertors  shown  diagramatically 

(147)  S23 

Parallel  steam  reformer  configuration  illustrated 

(147)  S9 

Use  ammonia  absorption  refrigeration  in  ammonia 
process  schemes  (147)  S26 
Use  of  parallel  steam  reformer  in  process  described 
(147)  S8 
Kemira  Oy 

Proposal  to  build  ammonia  plants  in  Finland  (150)  12 
Bid  to  acquire  Esso  Chemie  BV's  nitrogen  fertilizer  plant 
at  Rozenburg  (150)  12 
Kent  Industrial  Measurements  Ltd. 

Installed  continuous  on-line  ammonia  monitor  at  High 
Wycombe  Sewage  Treatment  plant  (149)  36 
Kilwa  Ammonia  Co. 

Ammonia/urea  project  (152)  15 
Kinetic  Technology  International 

Circumvented  problem  of  impure  CO^  supply  for  urea 
production  in  molecular  sieve-based  small-medium 
ammonia  plants  (147)  SI 8 
PARC  ammonia  process  uses  oxygen  to  enrich 
combustion  air  in  reformer  (1470  SI 8 
PARC  process  for  small-medium  ammonia  plants 
developed  using  pressure  swing  absorption 

(147)  S18 
Klockner-INA 

Contract:  methanol  plant  in  Sabah  (148)  22 
Heinrich  Koppers  GmbH 

Design  and  Construction  of  Azot  Sanayii  Tas  plant 

(148)  12 

Krupp  Industrietechnik 

Joint  developer  of  waste  heat  upgrading  process  using 
NH3  (147)  24 
Krupp  Research  Institute 

Joint  developer  of  waste  heat  upgrading  process  using 
NH3  (147)  24 
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Linde  AG 

Offer  cryogenic  hydrogen  recovery  units  for  purge  gas 
treatment  in  ammonia  plants  (147)  S26 
Linde  Division  of  Union  Carbide  Corp. 

Designed  unit  to  recover  chemicals  using  liquid  nitrogen 
(151)  40 
Lummus 

Use  ammonia  absorption  refrigeration  in  ammonia 
process  schemes  (147)  S26 

Will  market  Id's  new  AMV  ammonia  process  (148)  13 
Lurgi 

Low-pressure  process  for  methanol  unit  in  Sabah 

(148)  22 


Maritime  Press  International 

Organizers  of  First  Heavy  Lift  Transportation  Conference 

(150)  35 

Maritime  Protection  A/S 

Fabricates  PRISMx  separator  for  ship-board  use 

(147)  26 

Offer  NITROSEP  system  that  uses  PRISM®  Separators 

(148)  30 

Mass  Transfer  International 

Manufacturers  of  Cascade  Mini-Ring®  used  in 
COj-removal  systems  (147)  SI  5 
Minerals  &  Metals  Trading  Corp.  (MMTC) 

Fertilizer  purchases  (152)  9 
Mitsui-Toatsu 

Technology:  ASEAN  ammonia  plant  in  Indonesia 

(149)  12 

First  producer  of  urea  in  Japan  (152)  74 
Use  of  own  urea  technology  in  Japanese  industry 
(152)  76 
Monsanto 

Diagram  of  a  PRISM*  gas  separator  module  (147)  S29 
Flow  diagram  of  hydrogen  recovery  from  purge  gas 
with  PRISM®  Separator  (147)  S30 
Hydrogen  recovery  using  PRISM®  Separators  (152)  103 
Introduced  seriously  membrane  separation  technology 
to  the  ammonia  industry  (152)  102 
PRISM*  hollow-fibre  gas  separators  explained  for  use  in 
ammonia  plant  purge  gas  treatment  (147)  S29 
PRISM*  Separators'  range  of  applications  increases 
(147)  26 

PRISM*  Separators  used  to  produce  high-purity 
nitrogen  in  NITROSEP  system  (148)  30 
Montecatini  (see  also:  Montedison) 

Sales  in  1982  (147)  28 

Sold  carbamate  condensor  from  which  Stamicarbon 
began  urea  process  developments  (152)  67 
Montedison  (see  also  previous  name,  Montecatini) 

Possible  process  configurations  for  heat-exchanger 
(tertiary)  reformers  discussed  (147)  S8 
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National  Agricultural  Chemicals  &  Fertilizers  of  Kenya  Ltd. 

Ammonia  plant:  possibly  sponsored  by  UNIDO  (149)  30 
National  Fertilizer  Corp. 

Urea  project  in  Thailand  (147)  21 
Fertilizer  complex  project  in  Rayong  (149)  13 
Extended  deadline  on  bidding  for  fertilizer  complex  at 
Rayong  (1  50)  1  5 

Fertilizer  complex  iti  Thailand  (151)  7 
National  Energy  Corp. 

Use  of  NSM  fluidized-bed  urea  granulation  technology 
in  "tropical"  conditions  (152)  95 
Nitram  Chemical  Inc. 

Modification  of  its  plant  at  Tampa  (150)  13 
Nitrex 

Contract  won  in  1966  and  influence  on  Japanese 
nitrogen  industry  (152)  76 
Nitrogenous  Fertilizer  Industry 

Proposed  plans  for  new  ammonia  plant  in  Greece 

(151)  12 
Norsk  Hydro  AS 

AS-4  and  AS-4F  ammonia  synthesis  catalysts 
characteristics  considered  (147)  S24 
Norsk  Hydro  Fertilizers  Ltd. 

First  introduced  IBCs  to  United  Kingdom  (151)  37 
Technology:  DAP  plant  at  Haldia,  India  (149)  12 
Signed  licensing  agreement  with  Jacobs  Engineering 

(149)  38 
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Company  report  (149)  38 

Net  profit  announced  for  first  quarter  of  1984  (150)  36 
Expansion  of  sales  in  France  (151)  42 
Ammonium  nitrate  project  at  Immingham  (152)  20 
Noranda  Mines 

Ammonia:  plant  in  Quebec  (148)  13 
Norton  Chemicals 

Use  of  company's  Selexol  process  rather  than  chemical 
absorption  methods  for  COj  removal  considered 
(147)  S14 

Nederlandse  Stikstof  Maatschappij  (NSM) 

Details  of  Ammonia  D  plant  at  Sluiskil  which  uses  the 
Braun  Purifier  process  (151)  36 
Ammonia:  plant  at  Sluiskil  (148)  12 
Fluid-bed  technique  at  urea  plant,  Trinidad  (148)  17 
Use  of  NSM  fluidized-bed  urea  granulation  technology 
in  "temperate"  conditions  (152)  95 
NSM  Licensing  BV 

Fluidized-bed  urea  granulation  process  explained,  with 
its  use  in  various  parts  of  the  world  (1  52)  95 
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Ocelot  Industries 

Kitimat  ammonia  project  (152)  14 
Organization  of  Petroleum  Exporting  Countries 
Oil  output  (152)  1 2 
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Pakarab  Fertilizers  Ltd. 

Urea:  revamp  of  Multan  plant  (148)  14 
Pan-lslamic  Chemical  Co.  (PICC) 

DAP  project  at  Karachi  (147)  10 
Ralph  M.  Parsons  Co. 

Installation  of  DEA  stripper  and  NHj  recovering  waste 
water  treatment  plant  at  Tosco  Corp.'s  refinery 
(147)  26 

Parsons  Constructors  Inc. 

Installation  of  DEA  stripper  and  NH3  recovering  waste 
water  treatment  plant  at  Tosco  Corp.'s  refinery 
(147)  26 

Pet  Nitrogen  Works 

Nitric  acid  plant  nears  completion  (152)  14 
Petrocarbon  Developments  Ltd.  (see  also:  Costain 

Petrocarbon  Ltd.  -  new  name) 

Offer  cryogenic  hydrogen  recovery  units  for  purge  gas 
treatment  in  ammonia  plants,  and  process  explained 
(147)  S26 

Flow  diagram  of  standard  cryogenic  purge  gas 
treatment  unit  (147)  S29 

Offer  fully  proven  licensed  technology  to  recover  rare 
gases  (147)  S31 

Offer,  in  conjunction  with  Bergbau  Forschung  pressure 
swing  absorption  process  for  recovering  hydrogen 
from  ammonia  plant  purge  gas  (147)  S30 

Supplied  cryogenic  "cold  box"  for  purification  of 
synthesis  gas  in  Foster  Wheeler's  AM2  and  APO 
ammonia  processes  (147)  SI 9 
Petrochemical  Industries  Corp. 

Ammonia/methanol  complex  proposed  for  Burma 
(150)  14 

Petroleos  Mexicanos  (Pemex) 

Ammonia/urea  projects  reactivated  (152)  14 
Philphos 

Commissioned  new  ammonium  sulphate  plant  for 
Island  of  Leyte  (Philippines)  (151)  14 
Phosphoric  Fertilizer  Industries  (PFI) 

Installing  Ammonia  Casale  technology  in  their  new 
ammonia  plant  at  Kavala  (152)  131 


P&O 

Sold  share  in  Mundogas  to  Thyssen  (148)  16 
Productos  Quimicos  del  Mediterraneo 

Expansion  of  caprolactam  plant  at  Castellon  de  la  Plana 
complete  (149)  1 1 
PT  Pupuk  Sriwidjaja  (PUSRI) 

Fertilizer  fleet  (148)15 
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Quimica  de  Portugal  (Quimigal) 

Ammonia  project  at  Lavradio  (148)  12 
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Rashtriya  Chemicals  &  Fertilizers 

Ammonia/urea  project  at  Thai  Vaishet  (149)  12 
Increase  in  profits  for  1983/84  (150)  37 
Thai  Vaishet  project  commissioned  (152)  15 
Ruwais  Fertilizer  Industries  (Fertril) 

Ammonia/urea  plant  at  Ruwais,  Abu  Dhabi  (147)  10 
The  Royal  Society 

Report  from  on  "The  Nitrogen  Cycle  of  the  United 
Kingdom"  (148)  37 
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Sabah  Gas  Industries 

Methanol  plant  in  Sabah  (148)  22 
Saizgitter  Chemie 

First  licensed  COj-stripping  urea  plant  from 
Stamicarbon  (152)  69 
Sandvik 

Joint  developer  with  Stamicarbon  of  special  steels  for 
urea  plant  duty  (152)  69 
Saudi  Basic  Industries  Corp.  (SABIC) 

Ammonia  project  at  Jubail  (147)  10 
Methanol  plant  (148)  22 
Ammonia:  joint  venture  with  SAFCO  (149)  13 
SAEPA 

Ammonium  nitrate  plant  at  Gabes  (149)  12 
Sasol  Ltd. 

Half-year  results  (149)  38 
Saudi  Arabian  Fertilizer  Co.  (SAFCO) 

Ammonia:  joint  venture  with  SABIC  (149)  13 
Scottish  Agricultural  Industries  (SAI) 

Nitric  acid  project  at  Leith,  Edinburgh  (150)  12 
Semadco 

Construction  of  ammonia  plant  at  Suez  (150)  13 
Sentrachem 

Company  report  (147)  29 
Sharjah  Economic  Development  Corp.  (Shedco) 

Ammonia  project  (152)  15 
Sherritt  Gordon  Mines 

Use  of  NSM  fluidized-bed  granulation  technology  in 
"arctic"  conditions  (152)  97 
Nitrogen  fertilizers:  production  and  distribution  (148)  26 
Company  report  (149)  38 
First  quarter  loss  for  1984  (150)  37 
Simplot  Ltd. 

Nitrogen  fertilizers:  production  and  distribution  (148)  26 
Sinochem 

Urea  and  ammonium  sulphate  purchases  from  Japan 
(152)  11 
SKC  Ltd. 

Introduced  new  portable  isocyanate  gas  monitor 
(151)  39 
Snamprogetti 

Contract:  revamp  Pakarab  urea  plant  at  Multan, 

Pakistan  (148)  14 
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Technology:  Rashtriya  Chemicals  &  Fertilizers  urea 

UCB  i 

plant  at  Thai  Vaishet,  India  (149)  12 

Increase  in  profits  for  1983  (150)  37 

Contract:  ammonia/methanol  plant  for  Gulf 

Uhde  GmbH 

Petrochemical  Industries  Co.  at  Sitra,  Bahrain 

Awarded  contract  to  revamp  NHj  plant  for  Istanbul  ' 

(149)  23 

Gubre  Sanayii  at  Izmit  (148)  12 

Contract:  SA  Cros  at  Malaga  (150)  12 

Contract  for  Du  Pont  nitric  acid  plant  at  Orange,  Texas 

Increase  in  earnings  (150)  36 

(149)  11 

Sociedad  Quimica  y  Minera  de  Chile  (Soquimich) 

Ammonia  project:  Bahrain,  Gulf  Petrochemicals  at  Sitra 

Disposal  of  Chilean  nitrates  (148)  20 

(149)  23 

Sonatrach 

Launched  UK  subsidiary 

Gas  contract  with  Gaz  de  France  (152)  12 

Uhde  Ltd.  (UK  subsidiary  of  Uhde  GmbH) 

Societe  Carbochimique 

UKF  Fertilizers 

Granted  first  licence  for  a  Stamicarbon  urea  plant 

Ammonium  nitrate  project  in  France  (152)  19 

(152)  68 

Origins  and  development  (147)  14 

First  licence  for  new  one-pass  evaporator  in 

Links  with  DSM  (147)  15 

Stamicarbon  urea  process  (152)  68 

Links  with  Columbia  Nitrogen  Corp.  (147)  15 

Societe  Normande  de  I'Azote 

Links  with  Stamicarbon  (147)  16 

First  user  of  Stamicarbon  urea  process  with  positional 

Ammonia:  plant  (148)  12 

modification  of  high  pressure  carbamate  condensor 

Use  IBCs  for  packaging  fertilizers  (151)  37 

(152)  69 

Ultrafertil 

Stamicarbon  BV 

Production  problems  at  Araucaria  (152)  14 

Article  highlighting  25  years  of  development  in  urea 

Union  Carbide 

technology  (152)  66 

Benfield  LoHeat  process  for  COj-removal  described 

First  urea  process  licence  granted  to  Societe 

(147)  S14 

Carbochimique  (152)  68 

Developer  of  UCAR  Amine  Guard  COj-removal  process,  j 

Links  with  UKF  and  Columbia  Nitrogen  Corp.  (147)  16 

which  is  described  (147)  SI 2  1 

Technology:  urea  plant  in  Yugoslavia  (148)  13 

Flow  diagram  of  Benfield  LoHeat  Process  for  CO^  ' 

What  is  Stamicarbon?  (152)  66 

removal  utilizing  steam  ejectors  (147)  SI 4 

Standard  Oil  Co.  of  California 

HYSIVs  pressure  swing  absorption  process  used  for 

Construction  of  fertilizer  project  at  Rock  Springs. 

purge  gas  treatment  (147)  S30  > 

Wyoming  (150)  13 

Use  of  Amine  Guard  II  described  (147)  SI 2 

Statoil 

Union  Texas  Petroleum  ' 

Oil  price  cut  (152)  12 

Selects  PRISM#  Separators  for  COj  recovery  at 

GHH  Sterkrade 

Wellman  field  (147)  26 

Nitric  acid  plant  for  ICI  at  Billingham  (147)  9 

United  Nations  Industrial  Development  Organization 

T 

(UNIDO) 

Fourth  consultation  on  fertilizers  analysed  fertilizer  plant 
projects  in  terms  of  cost,  design  and  implementation 
(149)  30 

Technip 

Sign  licensing  agreements  foi  AMV  process  and 
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Ammonia  Casale  SA  mixed-flow  ammonia  reactor 

(147)  26 

VDI  Commission  (Association  of  German  Engineers) 

Telsec  Process  Analysers  Ltd. 

Preparers  of  guidelines  on  nitrogen  oxide  emission 

Introduced  portable,  UV  analyser  for  nitrate  levels  in 

limits  from  nitric  acid  plants  (152)  124 

potable  water  (151)  40 

Vistron 

Texaco 

Hydrogen  recovery  unit  at  Lima  ammonia  plant 

Gasifier  used  in  Foster  Wheeler  APO  ammonia  process 

commissioned  in  1974  (152)  101 

(147)  S6 

Thyssen  Bornea-urea  plant  (148)  14 

Contracts:  ASEAN  ammonia/urea  plant  (149)  12 

W 

Toyo  Soda  Manufacturing  Co. 

Ammonia  plant  closure  at  Tonda  (149)  13 

Western  Co-operative  Fertilizers  Ltd. 

U 

Nitrogen  fertilizers:  production  and  distribution  (148)  26 

World  Health  Organization 

Recommended  highest  levels  of  nitrate  permissible  in 
water  (148)  37 

Ube  Industries 

Wycon  Chemical  Co. 

Ammonia  plant  expansion  at  Cheyenne  (149)  1 1 

Construction  of  world's  largest  plant  for  gasification  of 

Ammonium  nitrate  plant  at  Cheyenne,  Wyoming 

coal  for  ammonia  manufacture  (150)  14 

(149)  1 1 
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